METHOD AND APPARATUS FOR PRESERVI NG DATA- RECORDI NG STATUS OF A

VRl TE- ONCE RECORDI NG MEDI UM AND WRI TE- ONCE RECORDI NG MEDI UM THEREFOR
Technical Field The present invention relates to a wite-once

recordi ng medi um preserving a data-recording status of the wite
once-recordi ng nmedium a nethod of preserving the data-recording
status of a wite-once recording nmedium a nediumincluding to
conput er readable code for the sane, and a recordi ng and/ or
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since bi &rgﬁ%g"“&‘%‘%&’ F%or&ﬁ@ﬂ%dﬁ%ar eas of data, they are very useful

for wit ding e n which managenent of defects
generated during data recording is inportant. Afinalized wite-once

recordi ng nedi um genot es a wite-once recording nedium >0 in a state
where no 2 an be recorded to the recordi ng nedi um
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wite-once recording mediumis finalj zgd even th ﬁll ti ogal d@ta
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clusters. A cluster is a unit in which data is recorded or reproduced. Depending on
the type of data and the type of standardized recording method, data clusters are
recorded in one of the three areas.
After data recording, bit maps are sreated fo represent information about &ll
29 areas where data has been recorded, and the bit maps are then recorded in a
predetermined area cf the recording medium, contributing to convenient data
recording and/for reproducing.  To be more specific, bit maps are created to
represent occupied clusters and unoccupied clusters of each of the lead-in area, the
lead-out area, and the data area. The bit maps are recorded on the recording
15 medium so that a recording and/or repraducing apparatus can perform rapid access
10 a desired area of the recording medium. In particular, since bit maps identify
occupied areas of data, they are very useful for write-once recording media, in which
management of defecis generated during data recording is important.
Afinalized write-once recerding medium denates a write-once recording medium
1 in a state where no more data can be recorded to the recording medium.
Finalization of a write-once recording medium can be either where a write-once
recording medium is finalized even though additional data can be recorded in a2 user
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data area of the wite-once recording nedium or where a wite-once
recording nediumis finalized when it reaches a predeterm ned
finalization condition, for exanple, when no nore data can be
recorded on the wite-once recording nedium because its user data
area is fully occupied with data. s Wien a wite-once recording
mediumis finalized, the current data recording status of the
recordi ng medi um needs to be preserved, or changes of the data
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ascertained. 25 Additional aspects and/or advantages of the invention
wll be set forth in part in the description which follows and, in
part, wi |Pisplesuimefdhe l1yeslion he description, or may be |earned by
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medi um ashputer readable code for the same, and a recording and/or reproducing apparatus

therefor, by which the data-recording status of a finalized write-once recording

20 medium is preserved or modifications of the data recording status of the finalized
recording medium are prevented, a change in the data recording status of the
finalized recording medium is easily ascertained, and the original data recorded in
the write-once recording medium, corresponding to the previous recording status, is
ascertained.

25 Additional aspects andfor advantages of the invention will be set forth in part in
the description which follows and, in part, will be obvious from the description, or may
be learned by practice of the invention. o

To achieve the above and/or other aspects and advantages, embodiments of the

present invention provide a method of preserving a data recording status of a

30 recording mediﬁm, including recording data on the recording medium, producing
recording-status data, _represenﬁng occupied areas of the recording medium, and
recording the recording-status data in a temporary defect management area
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recording the recording-status data in a tenporary defect nmanagenent
area allocated in the recording nedium receiving a finalization
command to preserve a data-recording status data of the recording
medi um and recording predeterm ned data in the tenporary defect
managenent area, in response to the finalization comuand, to prevent
further data recording on the recording nmedium 5 The recordi ng of
the predeterm ned data further may further include copying tenporary
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in the teng;r ary defect managenent area and recording the copied
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medi um To

recor di ng nedtﬁljgg] may al so _be a write-once recording

achi eve tHg J5HEY BAREPEIENE BRRE cudpRIBEdNR Repiad (RINPAIgEs InaERERTEREMIS. of
the 25 phesebni MEGREHORIANRYI Hea thavRid1edoRdie G ql%ga ‘ -
recorcfi ng nedi ur?1 ?ﬁcl udirng determ r!ii ng W%et héi?%grﬁﬁi‘r:%glor I ﬁ%ané;rg?l?%
has been ¢ iRNpoEdy Beisstmanageneat@@asfi nali zation flag recorded in a
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_recor di ngatedraasididse bmwondihg meedizedrom unoccupied data areas of the recording
rmedium, of an entire data-recordable area on the recording medium by representing
20  the occupied and/or unoccupied areas with different values in the bit maps. Each of
the bit maps may indicate whether data has been recorded in individual clusters of
- the recording medium, with each cluster being a data recording unit of the recording
medium. The recording medium may also be a write-once recording medium.
To achieve the above and/or other aspects and advantages, embodiments of the
25 present invention provide a method of recording data on a recording medium,
including determining whether the recording medium has been finalized based a
detected finalization flag recorded in a spare bit map of the recording medium, and
preventing a recording of data to the recording medium based on a determination
that the recording medium has been finalized. -
30 To further achieve the above and/or other aspects and advantages, embodiments
of the present invention provide a method of recording data on a recording medium,

including preventing a recording of data fo the recording medium based on a
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30 To further achieve the above and/or other aspects and advant ages,
enbodi nrents of the present invention provide a nethod of recording
data on a recording nmedium including preventing a recording of data
to the recording nedium based on a 3 determ nation that predeterm ned
data is recorded in a tenporary defect mnanagenent area, previously
recorded to the recording mediumin response to a finalization
command, to prevent further recording of data to the recording

medi um  Ydtbimhefdheiat piiciaiiinaediiags argedintd mssrbgrdéfepect s and
advant ages, 5 enbodi mnents of the present invenfion gr ovi de a net hod
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(TDFL), ace (SBM recorded i n a defect nanagenent area
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SBFvl may al € recor npor-ary nag enen area
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the 20 prgsaid tenw@fﬁry@ﬁsdmfmtt@ru@tm@ézmnsmgempdfm diseiedestdisNg DFL),

apparatus including a ckup wr ato or rea lata froma
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record recordi ng-status data, the recording-status data representing
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def ect nnmnagefuélrnr bzerﬁaradnn a single area separate from an area including the TDFL.
To achieve the above and/or other aspects and advantages, embodiments of tha
20 present invention provide a recording and/or reproducing apparatus including a
pickup writing data to or reading data from a recording medium, and a controller
controlling the pickup to record data on the recording medium, to produce and
control the pickup to record recording-status data, the recording-status data
representing occupied areas among the entire data-recordable area on the recording
25 medium, in a temporary defect management area aliocated on the recording medium,
and io record predetermined data in the temporary defect management area in
. response fo a finalization command, issued to preserve a data-recording status of
‘the recording medium, preventing further data recording on the recording medium.
To achieve the above and/or other aspects and advantages, embodiments of the
30  present invention provide a recording and/or reproducing apparatus, including a
pickup writing data to or reading data from a recording medium, and a controlier
controlling the pickup to record data on the recording medium and to prevent the

4




response to a finalization command, issued to preserve a

dat a-recording status of ,the recording nedium preventing further
data recording on the recording nedium To achieve the above and/or
ot her aspects and advant ages, enbodi nents of the 30 present

i nvention provide a recording and/or reproduci ng apparatus, including
a pickup witing data to or reading data froma recordi ng nmedi um
and a controller controlling the pickup to record data on the

recor di nge RdintBr 43th foAnB e Bingreidnt BRRECIME deferfitafioh ndthe
recordi ng medi Um based on a detérmnation that a _tenporary defect
nanagenefitmaoksgy defechmanagendnhereasditimiesordiag mediim gpalgéise? ni ned
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R o L L
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present iTAYRRES o s EMRGETY deERRTIMANASEMAR AP% SSTRR PreRlaaBred 8aigds

cont r ol | iiagy@ed§9Hd @niRiargdefod: eeaAehEnd BHDH the PSRmting PeediPnaat us
to perform nmet hod enbodi nents of the present invention. Simlarly, to

achi eve tieendielizeciia pervent fisineadplectesosing e Eeageys 269 bodi ment s
Loty & CoISEhRYERH MR RS LT b sirtassoemuoty e o
r epr oduci prgserdppardivn previdod imedity intluding cprpsisitreadriie cpdm comfqlista a
Descri pt it%?ltr%ylert cbﬁ a %c%‘r’giﬁgggndlor reproducing apparatus to perform method

embodiments of the present invention.

Similarly, fo achigva the above and/or other aspscts and advaniages,
20 embodiments of the present invention provide a medium including computsr
readable code controlling the controlier of the recording and/or reproducing

apparatus embodiments of the present invention.

Brief Description of the Drawings
25 FIGS. 1A and 1B illustrate structures of a write-once recording medium,

according to embodiments of the present invention;

F1G. 2 illustrates a structure of recording-status data, according to an
embodiment of the present invention;

FIG. 3 illustrates a structure of final recording-status data, according to an

10 embodiment of the present invention,
FIG. 4 illustrates a detailed data structure of a write-once recording medium

having & single recording layer, according to an embodiment of the present invention;
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25 FIGS. 1A and 1B illustrate structures of a wite-once recording
medi um according to enbodi nents of the present invention; FIG 2
illustrates a structure of recordi ng-status data, according to an

enbodi ment of the present invention; FIG 3 illustrates a structure
of final recording-status data, according to an 30 enbodi nent of the
present invention; FIG 4 illustrates a detailed data structure of a

write-once recordi ng nedium having a single recording |ayer,

accordi ng to gnceshedirarRata @dtalidtestRictsent d terdtiatecordingl feediom defect
illustrates a detail ed structure of i

I ) a tengor_ary recor d[(%n& medi um
defect sttrusdurgdEDPFDBEYa Hpaisated ikt 4 8aCqrdIng te angthes @aehagimgnt ¢f the
anot her ?mggliﬂ tigf- the present invention; FIG 6 illustrates
anot her detarle ata' structure of a wite-once recording 5 nedi um
havi ng a si ngldG eédvisttaieg drajer detaled rddita ity Guenofenyth-omes resbrdinge

oo or Fnedtt pang fosiaid rassrdli SbEReto g bhi e 5 e fpoent
accor di ngntéentsm: enbodi ment of the present invention; 10 FIG 8

illustrates another detailed data structyre of a \‘3_5’ t e- once, recordi ng
medi um havi ng [dGsT flb=iescoreipi PRNEHTE GleBGTER RS G Sivr SHRIBH R of
the presefpps SHLAELAS biftlgp (%Big@f acddranls 16 bAGhBdheAloRPRM s for

achi eving preservation of the ata-recording status of a wite-once
recor di ngnwewtiamn according to an 15 enbodi nent of the present

i nventj on; FI o I i : . T i ng,.-an .
r epr oduci ng aE)TFp!z(i:’?L gf‘!ﬁ%tr%%églﬁq‘@héjrﬁé%g%ﬁgﬁ%&g% ?ﬂoé\xgﬁggﬁﬁfegg{dri% i ng
a net hod wkdurehaving agindie rearding éner,dicogrdingg &t ars embodinvgnttod itenpresent

recordi ng. nedium according to an enbodi nent of the present 20
i nventi on™&MPYEIG -i2 is a flowchart illustrating a nmethod of

pr.eservi ng ther|dabas seapkdiiagam of an apparatus for achieving preservation of the
data-recording status of a write-once recording medium, according to an
15 embodiment of the presént inventior;
FIG. 10 is a block diagram aof a recording and/or reproducing apparatus of FIG.
g
FIiG. 11 is a flowchart illustrating a method of preserving the data-recording
status of g write-once recording medium, according to an embodiment of tha present
20 invention; and
FiG. 12 is a flowchart illustrating a method of preserving the data-recording
status of a write~once recording medium, according to another embodiment of the

present invention.

25 Best mode for carrying out the [nvention

Reference will now be made in detall to the embaodiments of the present invention,
examples of which are illustrated in the accompanying drawings, wherein like
reference numerals refer to the like elements throughout. The embodiments are
described below to explain the present invention by referring to the figures.

30 F1G. 1 tlustrates a structure of a write-once recording medium according to an
embodiment of the present invention. As illustrated in FIG. 1A, if a write-once

recording medium has a single reccrding fayer L0, it includes a lead-in area, a data
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status of a wite-once recording nmedium according to anot her

enbodi mrent of the present invention. 25 Best node for carrying out
the Invention Reference will now be nmade in detail to the enbodi nents
of the present invention, exanples of which are illustrated in the
acconpanyi ng draw ngs, wherein like reference nunerals refer to the
| i ke el ements throughout. The enbodi nents are described belowto
explain the present invention by referring to the figures. 30 FIG 1
il lustrat al, a L2 | L i 0
an embodt e P ERE0R Srad, *hi IEeRire’ RRERINeBE o I aFfidalfol
if a wi ttheowdie-oncedeceriding medilimand dhalesdryit @reisdochtad neayte dulgr it
I ncl udes I - r - ar -and I - Ouf. e

| ead- i n aped iy pRuR el Rortind R The BB R 5% Helfeen

r ecor di ngtheeldadqin amh tbadhe:t lessh and isalidded Bitd acphedaeamd desauiats area.
boundary of the \S{ite-on e recording nedium The data area is forned

betweeh’ t hd ¥eRAAAHABRSNQIRE DEErar WHE MR i QRISVPAVECHNnt 6 SRt ee

area and goH$iBS tfPhRaAlsR8 to Peplads HIBFdAMY SpRaA tieNsd@fath RReAb8Eo
where user data.is recorded. A spare area denotes the area used to

repl ace r@eigcablRinceghisdypiealtyriveipsable faatdhewdte-pora racerdipe meglium

Since it | i 2 I : b s O i I um
or ovi des BEMSER £ heiiulh EnGacky 6 okBlind Bt bl CRERVERPI SRR
f or def ectparetanea megydnibalbyr leaseteat aboit 5%l dfhdentretdaia capaity dB%eof t he
enti ri dat a c(igaci tdiu of the io recording medium As illustrated in

FI G OB,.reIQPr WM1FEBnce recordi ng nedi um has two recording |ayers

LO and L1, tdhsilifessdin®IG ager alitbamcs ré@ading medien, had deatracatig,
and an outside ar E ]s_leﬂuentj ally formed fromthe inner boundary to
t he outer,‘aﬁﬁ[ﬁw‘epa??‘? . the BOQrERg TSt d-Orkits 211820 TR 8% AHRIR APe- aPEEnL 1

has an oupgisfe ;ﬂréé?seq%eﬁﬁéfil% FAFRE from ﬁ@%l@er'b@ﬁﬁdﬂ?go %Ef@ut_e%b@rﬁha% 8t

al so sequentially fornmed fromthe outer boundary i e i nner
boundary Bfe feperdigtdrdiving riéw eaecrding leyet hisas ap eHisidrearea, a data area,

si ngl ¢; r egon diyngy heyer WikbhSrODRS JBAQHEID IR Hth e Bl thinddih %
e %OU % | gg nmedal

| ead-out area i.n t l'e siIde recor umis fornmed nea
t he i nner theouneihquidiant #fdhe eemrdinggnedidghumn ¢enteshwith Wee dingietieeording

doubl e regordi N LAkt Bl S Fa theTELA- BN Sleafih B double sided
recording medium is formed near the inner boundary of the recording medium.
In other words, the double racording layer writa-ones recording madium of FIG.
20 1B records data in an opposite track path (OTF) starting from the lead-in area of the
recording layer LO to the outside area thereof and then from the outside area of the
recording layer L1 to the lead-out area thereof, with a spare area being allocated in
each of the recording layers L0 and L1,
In the embodiment of FIGS. 1A and 1B, the spare areas can exist between the
25 lead-in area and tﬁe user data area and between an outside area and the user data
area. However, in some cases, a spare area may also be formed in exira Spabes
obtained by dividing the user data area, such that at least one spare area may exist
between the lead-in area and the lead-out area. Thus, there may be multiple spare
areas with vatious, potentially dynamic, locations. _
30 "Recording-status" data denotes information that represents the recording status
of the entire data-recordable area on a recording medium by distinguishing occupied

areas from unoccupied areas. Particularly, information produced by allocating
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20 12, records data in an opposite track path (OIP) starting fromthe
| ead-in area of the recording |layer LOto the outside area thereof
and then fromthe outside area of the recording |layer L1 to the

| ead-out area thereof, with a spare area being allocated in each of
the recording layers LO and L1. In the enbodi ment of FIGS. 1A and 1
B, the spare areas can exist between the 25 lead-in area and the
user data area and between an outside area and the user data area.

However , 'iﬁer%ﬂ{TBit GABES to agagﬁécﬁaﬁd BAodtRipicd G0stefs KRERBRJID «8d Bifmap,
(0] ng t

spaces ai ned by dividi the user data area, such that at |eas
one spar ewilir azlusigy betngthe undtinadrich drialie meordedians tha glustrs alssdepiogt

area. Thus y be multiple spare areas with various, .
pot ent i alq%ﬂe@%@ﬁ}c@ | ocations. 30 "Recording-status" data denotes

i nf or mat i onFiG&d illestpates éwd strildierercd @aedomiingstatusdatafacttrdingrnibiane

dat a-recordabl e area,on a recordi.n di by di st i.ngui shing.occupi ed

reas 1 ORGSO Le BsaT Pty | B At ARdP TG O ST,

al I ocati %BN%ﬁéW%tphidghV%M% fepraxeetpinedeapding gatisrias dusters
ma

is referred to as a bi with a cluster being the unit in which

data i s recéndzB %ﬂdaqimﬁeaginj%@rbeéwgw Bandg) ingidesan idenglisr ofmech 2
i |1 ustrat : f i ng- . A -

s enbod, gt G- RENEHY HEeR ao RO BRI, PR P RR°LTE Rgbadt
space bi tinoades GSBElizaiionSBM #@ ahupdafs ceBMeranddbe 68 emsdathdndicates

di ng- st at data., An SBM #1 .(1i i ng. i d
ol udbs WP bR RMR 4 Eaoncrdnriel g BPeTitals Hiel e ang 7
bit map dafi@-drsedrecomidg MMegiufi.) . The head data includes a -
finalization flag and an ugda%e count er

he bi.. \
oo os 18 e okar Mg el 48t MRS Supadns Ecofding BF Bafiloal gatq indhe

recor dabl gcardify Rlediie, aVSBIERIGNGS HeqaBat&tbarie thdofed, wHidteincludes new
recordi ng-status data changes due to the recordi ng of additional data

in the rlitoes dai reeseniingrihsprrwieddaia Heapr Yirebediqy PeMofided,

whi ch_jnc - ' ) ' it | R
When the PeiEed Al tddBRrifdd EARSCRLAG R MR B 1lRaRK R
i ncl uded RumbbeohgwaBBMi#ie hadi begrel thaeecordingestait dgtlat es t here

have been t thteht%é §F \%%‘1 R S % g%@duced to update the recording-status data
may vary according to a program installed in a recording and/or reproducing

apparatus. However, tvpically, before a write-once recording medium, on which
20 data has been recordad, is ejected from a recording arid/or reproducing apparatus, a
new SBM #i will be produced and recorded at least once.
‘A finalization flag is also used to indicate whether the write-once recording
medium has been finalized.
FIG. 3 illustrates a structure of final recording-status data according to an
25 embodiment of the present invention. Before a write-once recording medium is
finalized, finalization flags included in a head area of each SBM are represented as
“0* and recorded fogether with other data. As illustrated in FIG. 3, an SBM recorded
before finalization of the occupied area is represented by SBM #n. If a host, like a
computer host, issues a finalization command to a recording and/or reproducing
30 apparatus, only the finalization flag value, among the data of finally-updated SBM #n,
is changed from™0" {0 “1", and the SBM #n including the finalization flag "" is

re-recorded to indicate that the recording medium has been finalized.
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The tinme at which each SBM #1 is produced to update the

recordi ng-status data may vary according to a programinstalled in a
recordi ng and/ or reproducing apparatus. However, tipically, before a
write-once recording medium on which 20 data has been recorded, is
ej ected froma recordi ng and/ or reproduci ng apparatus, a new SBM #i
wi || be produced and recorded at |east once. Afinalization flag is
al so used to indicate whether the wite-once recording nedium has

been finali zgdy ErGedth Fd.US kK 8bfe Ased gﬂg&r%!é@n@fedfda uch as “ffh" is

recordi ng-st'at us data according to an 2. odi ment of the present
i nvent i on.re@sfled & thevares eestiodhe &BM #nngthribe finatizationfiag an', Haareby

| nventi on.refigtiod & Bevarhs eostd ‘ ‘
repr esent AP ot el o SR RGBT E RO o yre-once
i | | ustr at edodrding!rBedidm. amn §Bb/lass drid peefetablethet Tihias ieatdenomthet drire

occupied area is represented by SBM #n,. If ¢ st, like a conputer
host , iSSSdJ@@C‘aUH"?%HBIiT'EthfH?P 8 REpceEling ?%%&Iﬂ@i ng and/ or .reproduci ng

30 appar at uspyeR Yecbifind bild S8k Wit fhleaglanz’dtréﬁ,ﬁa%m%stemaﬁéaétﬁe ef
finally-updated SBM #n,” is changed fronf0" to "1I", and the SBM #n

i ncl udi ng présede e datarpesrdingsgiatug of the wiile-greedearidingonpdignalt the tims of
the recorg iu £l J {4 r i 3,
i some. cAraLA o AR HERR, oo e et toppred fPioTEtizodiechiing
area next rhedibimech@Be#rorwievhdatads idded foztheirecorfedgatal the ddiaretyded

reventi nqg further M recor di ng. and addi.ti onal recordi on,t he
o+t erigne oot uplizalgnaan i der g Sy Asfihd O fle, @ApERO [ §f v
"ffh" is remangdedhefinkiveitiontiage1s Uris pephigdhe tdritdivatiin ¢hwidiional datn

recording an SBM Due to recording of the SBMwith the finalization
flag "I " regepd afeefinglizalion, preserve the data-recording status of

the write- onpgeleaRs @EB@M@@H piddelerhitRdidai®inghe drbdabizath@BBM #n with
ot her words, even when data recorded on the finalized recording
medi um chdhgészlizationdag Akt afterdinaticrtiont 6o Meee FELbFae dedatyded He Partant
el o R B oR FRLSPRGTREIR BB Bh shapiniro Lo the
Thi s perm t sAttheughdbatfinklizdiondtagoin thddimtiogitagnidaf £GP e2 end&disabeered in
finalizatign, Bue Lot 0e SERM Al 18 18LaBhe? Bl iliRatb A As! dot iffed iPlhe
present invention.  The finalization flag may be recorded in an area ather than the
head area of each SBM #i.
20 Hersinafter, an area for recording a finalization flag will he described in detail with
reference to the accompanying drawings. FIG 4 shows an embodirﬁent of a
. detailed data structure of a write-once recording medium having a single recording
layer according fo an embodiment of the present invention. Referring to FIG. 4,a
lead-in area includes a temporary disc defect structure (TDDS3) area, a tfemporary
25 defect list (TDFL) area, and an SBM area.

Typically, a defect management area (DMA), which stores information about
defects generated while recording data in‘a data area, is formed in a lead-in area
andfor a lead-out area. When a recording medium is loaded on a recording and/or
reproducing apparatus, the recording and/or reproducing apparatus performs

30 initialization. The initialization operation includes ascertaining how to manage the

write-once recording medium and how to record or reproduce data on the recarding




the finalization flag "1" after finalization, no nore SBM can be

recorded, to prevent 15 additional data recording on the finalized
write-once recording nedium Although the finalization flag, in the
enbodi nents of FIGS. 2 and 3, is recorded in the head area of each

- SBM #i, the location of the finalization flag is not limted in the

present invention. The finalization flag may be recorded in an area
ot her than the head area of each SBM #i. 20 Hereinafter, an area for

e 0B RSB i PR o8B b o

a detai I@é#eda@@tastructure of a vvr| te once recordi ng nmedi um having a
single recording |ayer accor

i nvention. RENEEr ahjie ynpyrtof %a aarecp gﬁ%?%%ﬂf?égﬁaag%é%eg'sﬁ%aﬁ#y

di sc def Chtoathbiabes, Qhé -ﬂ%@%q@il‘&?ﬁﬁor httiaﬁaﬂé@raﬂea%cdﬁémgtmédx@m 165@?@)
area, and an SBM area. Typi cally, a defect nanagenent area (DVA),

whi ch st oineseaseor Raredusealime raavised tor faitializatien tRRPPERrY SsIegrfignt

data in a,d tﬁvg?cgfgauaéségbwaha‘ﬁard gq's L8NG thaNHA! ﬁg#@@ewﬁg

ar ea. V\heﬂ ing nmedirumis on a recording
repr oduci pgorgbinad iesnpdring deéan’nmhmyem&iﬁ erea (eTp?ﬁPdélﬂuaengraé:@irarraﬂBQMAs
performs 30 i HI tialization. initialization operation includes

ascert ai nPhige 69631%”@%‘?5'&@"?% eqFr Ot/ ce recordi ng medi um and how

to record OVATEPLWM@M@W defeotdl argas Sndridiaitebifyirepdtagiyout
data froma | ead-in area and/ or ead out ar g}a# Judin

I n defect, .
dat a. IHenmplaces akasanddRDE libef do Fael t'-r%‘qc iBEUIER dafaentiving
and/ or thﬁ}é l%%gm(? |ch{|(ea0ﬁﬁ@qmes the tinme required for

initialization, er recording nmedium |l oading, 5 increases.

reduce t he tTheetenaqmamuamuemamtﬁam alzamwe&eh%%%mt%mm?ﬁfhe
data, which incl Légazgs% 'gDDS and a TDFL, is used; with the TDFL and
TDDS bei nbe o[rfélgg ﬁ a tenporary defect nmanagenent area (TDMA),
separate fr qmdtHite viavids, a DDMAhie dr@aﬂjed fo sipema A Sra THEL] anian SEMr ckhe

Pecontpy TOVER Baud by Seb Krabe EsTl it < ia g0k HRU B oD b
includes dag %ahct@“;sma‘swamgoné B@ar@Qﬂ'l?lde@g‘itb @caitiiatity c!ffareane TDFL.

For example, referring to FIG. 4, a lead-in area includes a TDDS area, a TDFL
area, and an SBM area. In this case, the TDMA is divided into a TDDS area, a
TDFL area, and an 3BM area.  As illusirated in FIG. 8, the lead-in area can include

20  an area for storing both 2 TDDS and an SBM (i.e., a TDDS + SBM area) and an area
for storing & TDFL.  In this case, a TDMAIs divided info two areas.

When the write-once recording medium is finalized, because nc more data is
required to be recorded on the recording medium or because nc more data can be
recorded thereon, recently recorded TDFLs and TDDSs are moved fo and finally

25 recorded in the DMA(s). Accordingly, when a recording and/or reproducing
apparatus reade defect management data from the write-once recording medium
later, only significant data will be read from the DMA. Thus, faster initialization can
be achieved. Also, because identical defect mahagement data may be recorded in
many areas, the reliability of data can be improved.

30 The lead-in area includes an SBM area, which represents recording-status data, |

including bit map data about areas where data has been recorded.
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The tenporary managenent data al so includes an SBM which represents
the recording-status data. In other words, a TDVA is provided to
store a TDDS, a TDFL, and an SBM The 1s TDVA is forned in at |east
one of a lead-in area, a data area, and a | ead-out area, and can be
physically one area or divided into a plurality of areas. For
exanple, referring to FIG 4, a lead-in area includes a TDDS area, a

O e p S R Rl T el AP e L

the | ead- énﬁbcﬁﬁﬂén?iﬂ@sﬂdl@dl HRIRA, fa Lmeessibols ts havé agjéﬁ@ttthnma‘lj@ﬁ&rmnd
an SBM (i.e., a TDDS + SBM areal and an area for,storing a TDFL. In
this cas@erfgrmgmyuesreﬁpxﬁl%@nd AR EPIYFYICHISAPTHENE 5R2TF 188 biSce

recor di % Olﬁef%*tt% hédipbi t%@%até)ﬁ;%@ugﬁd B $PUTE o R id SllochRRLARE ré4t of

be recor e recording nedium or because no nore data can be
recor ded thédrda@omrear ecent |y recorded TDFLs and TDDSs are noved to and

finally zs ord ;

and/ or repr%ﬁgg??{gjded %bpor\'?agh?\(@é@gdasrééé etgfb %%ggﬁ@@%&%@?iﬁ%@%ﬁ%hﬁgn
write-onge Fl@czprz@bm@esmenmmﬁ aleat e TDFbrarga sarghish SEBharadestarivg hh SBM.
read fromthe DVA. Thu faster initiali,zation ca

o | bedh U R o bRt lerAbe e e duREd) B g Bralgton fes.
many ar eaa%gowg fan éﬁibbﬂﬁderﬁfof%tﬁe%ﬁ iRReritioR! @uesl rédrddein thadoDs

area includes an SBM area, which represents recor di ng- st at us dat a,
i ncl uth ngredt map data about areas where data has been recorded. io A

data area i?f(%_g@fog\fag@%?jﬁ?%ﬁ%ﬁ%read?%@TD@Sdaéa‘é‘ﬁ%&rnQﬁtﬁl’Gai edns iliDsﬂ'éI@d

enbodi nment a user selects to have a defect
managenerib FI@es, fihe FEDDgres is evastedimof apliraity pbplvglatci Muctgigaisa deta

the spare area 1 | ocat ed a,

sparepar é&cgdf@yf%@aiséﬂa ?UP% erg é%&?ﬂngé f Hhﬁggtﬁ%aé%c?%r;s: @%CHJA?&-
descri bedsiaRe\re THPS I#&a(die; an ateger eofial berwredter haod)r eéaredionds redi um
shown in FIG, 4, inc)udes TDD are a TDFL area, and an SBM area
stori Hy atRSEBRIYSIGRl HAR O Qt"‘é{' F'ﬁ%f‘?ﬁoégw MW Rr i t e- once recording

medi um of  FhGiindtrated hFab! 824 rrgmsf#mezuda@earmmmemfam aembatirnent  of
the present invention, can be recorded in the %the first phvsical sector of
representing the number of TDDS updates, the number o st phy
a drive & write-once disc information area, the number of the first physical sector in
which a possible TDFL corresponding to the TDDS #k has heen recerded, the sizes
20 of spare areas 1 and 2, a finalization flag, and data regarding an SBM pom’u:r which
points to the location of the SBM corresponding o the case of a finalized recording
medium.

Meanwhile, if a user does not want defect management performed by the
recording and/or reproducing apparatus, then accordingly, no spare areas are
allocated, and the sizes of spare areas 1 and 2 are recorded as "0".

FIG. 6 ilustrates another embodiment of a data structure of a write-once
recording medium having a singls recording layer. As illustrated in FIG. 6, the
lead-in area includes a TDFL area and an area for both 2 TDDS and an SBM (i.e., a
TDDS + SBM area). The lead-in area of the write-once recording medium
30 illustrated in FIG. 4 stores a TDFL, a TDDS, and an SBM in different areas, while the

lead-in area of the write-once recording medium of FIG. 6 stores a TDDS and an

P
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to area. FIG 5 shows the data structure of the TDDS area shown in
FIG 4. As illustrated in FIG 5, the TDDS area is nmade up of a
plurality of clusters. A custer is a data recording unit and is made
up of a predeterm ned nunber of sectors. One cluster stores one TDDS
#k (k is an integer equal to or greater than 0). A sector is the is

basi ¢ physical unit of a. wite-once recording nedium As illustrated
in FIG 5 i : S i &k t
ropr esent DB R e B o T T oM e s R TR g

physi cal swkearp ik TRMAri ve & wite-once disc infornmation area, the

nb ft fLrst i gal . t i i i
et ol iy AR S Bl R R AR 4
areas '| anhLandahiSBNizzatdcddéd Roonadldstdat A eePRDEiingudss SBhilization

poi nter which oints to the |location of the SBM corresponding to the
case of a%%r@&i‘@cﬁﬁ@d%@ﬂ@%ﬂ bﬁéﬂ?%ﬁ?”‘?\@&ﬁaﬁgﬁ&th?f'"%%&é’ﬁ faGes not

want def ect ﬂ@a@&ﬁi‘ﬁﬁatab%‘%,ftﬁé%‘éﬁ?éﬁoh%g daa%@ceaje@wt@wiﬁ%@ﬁ@%a ng

apparatus, then accordingly, no spare afeas are 25 allocated, an

t he si zesaofa ehan 8B #abul alamin varius greevsuvasthie TPDSEren agd the TDDS +
illustrat %mgﬁ her enbodi rent of a data structure of a wite-once
recordi ng i "having a single recording layer. As illustrated in
FIG 6, the Ahe&it aresds @ocferatpitesmed iT BEeast @ eittcalataaes, tharichdih a

TDDS and an SBM (j.e.,, a, TDDS + SBM ar , The | -in area of the
ot 1o 18nc 8% CORANA Rt e B HTR0EY BN 11 AP GEM 2ifhy PG SforRachy
TDDS, and sy BMakh oflWhice! eBtestheAcolitd-Sattedathead-in area of the
write-once recording mediumof FIG 6 stores a TDDS and_an_ 31 SBMin

one cluster dis detgilgtyindhapbave prborineniss axtealinairatior lapis usaddy

make up t F | i 80f

TP SEM ar e 8T 0 e el SRS B adulE oAbo el tiGne | Hefifnditi
The TDDS imethodesp@sbiviral ineatdtaneca@dingstgivantia tiic-ORRE rersardioe sneditgint

R e LR e e s
SBM #i, but pik®8 ilustiass ashar eabodivent aba this SDDBIrercd a \witd-arite TDDS
¥ recording medium having a single recording layer. As illustrated in FIG. 8, the
lead-in area of a write-once recording medium includes a TDMA for storing a TDFL, a
TDDS, and an SBM. Ths lead-in area also includes DMAT and DMAZ for storing
20 defect management data. The lead-out area of the write-once recording medium
includes DMA3 and DMA4. _ '
ATDDS and an SBM are recorded in one cluster of the TDMA, and a TDFL is
recorded in another cluster.  Although a data structure in which both a TDDS and an
SBM are recorded in one cluster is similar to that iflustrated in FIG. 7, no finalization
25 flags are recorded. .

When the write-once recording medium of FIG. 8 is finalized, a TDDS, an SBM,
and a TDFL, which have recently been recorded in the TDMA, are copied and
recorded in the DMAs. Because the final SBM, as well as the final TDDS and the
final TDFL, is copied and recorded in the DMAs, no finalization flags need to be

10 recorded to represent the final SBM recorded in the TDMA.
An unoccupied area of the TDMA is entirely filled with predetermined data, for

example, "ffh", to prevent further data recording on the write-once recording medium.
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SBM area. An SBM area is preferably fornmed in at | east one of the
data area, the lead-in io area, and the |ead-out area, illustrated in
FIG 1. The SBMarea is for storing each SBM #i, each of which
represents recording-status data. As detailed in the above

enbodi nents, an extra finalization flag is used to preserve the
data-recording status of a wite-once recordi ng medium Hereinafter,

a nethod @gf  pr ' = ' |

Fecor di ng i et a¥eqehOGr R apRaapny appaiis ooives Htdrmfiefse:
descri bedaddititnal eber eorling afteCinal@ingrttie Suite-Bh@ recdrding suediurs the

anot her enbodi,ment .of a data structure of a, w or

medi um hatBcREAIRg §PWQF Eenr T AparayisdoeaLiot P?ﬁé‘ﬁr’ §?%drec:ﬂrﬁrl|%gﬂgeg‘rpwék
| ead-in al%%meefw@q Foith te.ﬁcrpﬁ§efﬂ1‘ P DML RO eibaihdageraeTiiba f or
storing a TDFL TDDS, and an SBM The |ead-jn area al sQ |ncI udes

DVMVALS and B9 § fsoﬁl bl@?ﬁﬂlﬁﬁ!@a@@fQéf%ﬁf%%é‘ﬁ@ﬁ"”&aﬁrﬁse"fﬁ@’? 8581 out

ft JANIMH
e e T e e e S e i A i i

is recor dieathelpremnrhelntmm usfh@ﬂiuswdateﬁarulj}ﬁ &, &aieprsaratu@ttmledemav\hu ch
both a TDDS, a n, SBM ar corde e cluster is simlar to
that ill u‘é’f‘?eéﬁgﬂg‘?rr{"ﬁlﬁn%‘?ﬁerr% apfir% tn(f)g'n 25 flags are recorded.
When the w iR Qfegrd=tien dirigs ﬁ@téltumwﬁtelﬂrﬁe r8c:oré|nfg|mediluzreﬂ00 arnebse

an SBM and a TDFL, whi ch_have r cent be recor. in the TDVA,
are cobi edoRiFal Of fRaeanIolet 7 AL STdRe R IefTiiGe SBal as wol |

as ¢ the finaly ﬁ%tﬁ?&&?ﬁ ofn'tﬂéanT@Ehce técording atbarnd 10BC tedeshtiolet he

DVAs, no finalization f a S need be 30 recorded to represent the
final SBMpedcmnsideferiinanagsTomK. byAﬁSlrumeJ S Bglugeddn dte wrEE-gmgrscerding

entirely fi H@-ﬂ wgtarﬁdpaﬂ&pﬁ SER-060k: ﬁ@faarecr.tn‘a‘fng ﬁé@%f@he whitdloncd ©

prevent f[ﬂ’et recordi ng on the wite-once record |ng nmedi um
12 Even whspording eeafiainri§Oaadicoding ép eothadinmgia gpheaigscnliduesniies- a

O e e e i BRI S 3he HHIRLRAL flbkiEG modium
appar at us {dgesn fvétadhﬁivfaﬂ l’rﬁmdﬁtn@yg emmely mg;e abovdideskititdad rmsthbd Iulse,f@ aith
data SUChflﬁall:af’ﬂEE flag r.anci the above- gescn e eﬁﬁod n%ﬁglgteu@?r% a m%\a“amn flag.
{n the method using a finalization flag, the coniroller 2 produces a finalization flag
and records the sams in a predeterminad area of the write-ongs recording medium
20 100, upon finalization of the write-once recording medium 100. To be more specific,
with reference to FiG. 3, among the data of the recenily updated SBM #n, only the
value of a finalization flag is changed from "0" to "1", and the SBM #_n having the
finalization flag "1" is re~recorded on the area next to the location of the original
SBM#n having the finalization flag "0". The controiler 2 may control the
35 writerfreader 1 so that the empty area following the SBM #n, having the finalization
ftag "1", is filled with predeterminad daia, namely, "fh". The coniroller 2 then
controls the final recording of the TDDS and the TDFL so that they are copied and
recorded in a DMA. The finally recorded SBM does not need to be copied and
recorded in the DMA, and the SBM having the finalization flag "1*, among SBMs
30 recorded in a TDMA, is used as the finally recorded SBM.
in the method without using a finalization flag, when the controller 2 receives a

command from a host (not shown) to finalize the write-once recording medium 100,

-
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s FIG 9 is a block diagram of an apparatus for achieving
preservation of a data-recording status of a wite-once recording
medi um according to enbodi nents of the present invention. As
illustrated in FIG 9, the apparatus includes a witer/reader 1, a
controller 2, and a nmenory 3. The witer/reader | wites data to a
write-once recording nmedi um 100, under the io control of the

data ?'e'cﬁing.cﬁgﬁgﬂert Sl Trainal Feeciied 1D 3 el (BoS R SEy Bnd the
2 perforgg, Oé‘cgﬂemeéaa%tmé Lb?é'ﬂsﬁ)@dmeb@@bu%d DVIAL hehereafter,

wite- once r nmedi um 100 and reserves the
dat a- reccﬂ"sdmgtrsli@n&somtfoisﬁm vifiter/ecasie d sq@@b‘m qiiirenaperypissharea of the

accordin d Gy 15 Presentation of

the dat a%é@l&lg?ﬁaﬁgﬁtﬁtpjgg%tp %SBWI‘I g&o%)gb\efﬁé‘ecor di ng nmedium 100 can
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control | ﬁéer?orﬁ{ 9%%@50:@1&@ ined mtmgﬁﬂé@mth aBth SERBOILISH be ifspeBA a
predeterm ned area of the wite-once recording medium 20 '100, upon

final i zat ¢wricios defrectynanageoiié detecor di ng medi um 100. To be nore
specifi c, W'Ti?@ Jo%ftr%ﬁ@r’??ollto%s@ @rn@ng%ﬁ%%tﬁﬂ@ rri@ﬁ@d (?lfl whith éf%%%ﬁé ¥%

updat ed SBM nalization flag is changed
from 10" tegotded mamddaaﬂaanisem upits Htheireeprdad cate lﬁanerifz@d foing dgfgct'-\fe datg.
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vt oot HECedtals 1 GitRTEt 2 b0 g S M pRieldlfild $iflnd EHER fhe
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the finallzatlon
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the TDDS ?@ijeci herddBntraier bhadre RRYTRFE a@@phreutwaﬂm theemrﬂend 3, molects a
DVA. The nal'ly recorded SBM does not_need to e c %‘ Fliand

recor ded Predeteshve aaeynt ﬁfeT@ﬁwn%JD&? t3he tansigT
anong SBN%D%% %ﬁ;ﬂgﬁ ifci@ddd MRne ﬁee ?écot-chﬁ fnﬁézﬁurhymroecorded
e ma ou I na

SBM In th using a I zation Tlag, when the
control | er Mh&eanuaBdmbm@rﬁﬁwﬁﬁ@t W@@O!‘(tfﬂﬂﬁfgﬁéﬁﬁ’ﬁ q BPTPWES i ze

R
readable medium, or present in any other medium suppariing the same, e.g., an
20  optical disc, a wave guide, a carrier wave or channel, sic. The compuier can also
be implemented as a chip having firmware, or can be a general or special purpose
computer progrémmable to perform the method. '

in addition, it is understood that, in order to achieve a recording capacity of
several dozen gigabytes, the writer/reader 1 could include a low wavelength, high

25 numerical aperiure type unit usable to record dozens of gigabytes of data on the
write-once recording medium.

Examples of such units include, but are not limited to, units using light
‘waveiengths of 405 nm and having numerical aperiures of 0.85, units compatible
with Bl u-'ray discs, and/or units compatible with Advanced Optical Discs (AOD).

30 Examples of other writé—once recording media include CD-R and BVD-R.

FIG. 10 is another block di'agram of a recording and/or reproducing apparatus.

As illustrated in FIG. 10, the recording and/or reproducing apparatus includes a
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finally recorded TDFL so that they are copied and recorded in a DVA
Thereafter, the controller 2 controls the witer/reader | so that
the entire unoccupied area of the TDMA is filled with predeterm ned
data, for exanple, "ffh". 5 Even when the controller 2 receives a
command for additional data recording fromthe host, after
finalizing the wite-once. recording nedium 100, it does not perform

the D Bka o b Raltsrhbndé £ ThefiR Qe ToRRie, Ppgfim 1o s

veri fyi ngpatdies owthé bREupaOhoTheirécortiing fardfdreeprbatiaing pparates incllelds ian
predetermned units, the recorded data is verified mgl nd deEgc l| ofe

data. AcBErili ¢ 3 DSPhe2. @sritk 6MR23.2 sevB s 20 ar5Yg pifrofler
br edet e MyARA rHilkd 3p FAGHRIAIL! £5 THEmehRE9 IR KsRktcAad i e ég./é?é?ﬁl y

defectiv control I'er 2 produces™a TDFL and a TDDS,” whi ch
i ndi cat e . tdverdlee5 whéheecarmllde?.ecti ve data found during veri fication

is stored. ,The controller T i

rorory 3. G ReoEs 15F BEAF. P eSS ebril olybfralidBapflel Wiy gate
t ransf er std e rezokdaes; freth Bkt @otishAkBDS froetslsrstemaht'raﬂer DE@drforms he
wite-once recording nmediym 100. il ui IS u der st pod
that the Wi r?@fq@@@fsgaw%%feaomutﬁﬁrﬁﬁﬁﬁ%ﬁfﬂ gé(tt’(ﬁéenﬁB Rggn the
usi ng a cguRULeELVEEBERPIHG MOYE BNGOARINGaR, SOEHE géntyrtsmkao@wed data
medi um or present in any other meédi um supporting the sane ﬂﬁ

20 opttd cabndihan madulates 9aibdes- eacr@%ﬁd{qiﬁﬁ i\ ISR CHRIBRA Enanner.c
comput er Gap, b 30, IR t?qma?érpé%%d%n‘?ﬁ‘ehDQP@Vhﬁgaﬁ WG, Phe BRfuo

be a general ©rf "Specl al "purpose onput er progranmab
met hod. | n)agdbrds thg RFtsigrs! mmsltfmmlthmﬁl: Al\ﬁlﬂ 2grid &re wot%@meem@owmg

recordi ng _capaci sever r

could inc ﬁ%w &B@éf’&’ﬁ re%%%’gﬁa gﬂﬁ%ﬁﬁ?%‘%&%y{ag %glﬁ/g ?‘g@rf&%"’t
usabl e t Otﬁee%@m!n@@aﬁmem @ogsééwdiesntﬁ:ﬂs eeet plclwp tide Thw- byslemmoamtroller 25
recordi ng nmedium Exanples of s

b
Lo urL S CBGTHYTORI G P O e A ST 5V e g L ogh Fo0 8
aper t ur es ofeBrPprecddlichindommal s thes M?@rﬂflmﬂirﬂageﬁhémslat@@dltb@ units

conpatible wth Advanced Opti cal Discs

| f othe
wr i t e- onc&vite-caeRirengrdingimedivie 108" eXSeRIARE @W?Eég%”a%r?"ﬁgpéﬁ%gfﬂﬁg
bl ock di agt amatifedie6PHY Hes@FhhntbfPr oduci ng appar at us.

Also, when the wrife-once recording medium 100 is finalized, in response io a
20 ‘usef's command, or when the write-once recording mediurn 100 is finalized because
a predetermined finglization condition is satisﬁe& the system confroller 25
commands the pickup 10 to record temporary management data (i.e., a TDDS, a
TDFL, and an SBM), finally recorded in the TDMA, to a DMA.
Upon reproduction, the PC IfF 21 receives a reproduction command from the
25 host (not shown). The system confroller 25 petforms initialization necessary for
reproduction.  The pickup 10 projects a laser beam onto the write-once recording
medium 100, receives a laser beam reflected by the write-once recording medium
100; and oufputs an optical signal. The RF AMP 23 converts the optical signal
received from the pickup 10 into an RF signal, supplies modulated data obtained
30 from the RF signal to the DSP 22, and supplies a servo control signal obtained from
the RF signal to the servo 24. The DSP 22 demodulates the modulated data and

outputs data obtained through ECC etror correction. The servo 24 receives the
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As illustrated in FIG 10, the recording and/ or reproduci ng apparatus
includes a 14 pickup 10 to serve as the witer/reader |. The
write-once recording nedium 100 is installed on the pickup 10. The
recordi ng and/ or reproducing apparatus includes a PCI1/F 22, a DSP
22, an RF AMP 23, a servo 24, and a systemcontroller 25, all of

whi ch make up the controller 2. The nmenory 3 can be installed in the

TR o1 reseNLET sebimi Be AN, 1Tk ot LAl BB gontrl
00 t1 8l 230 o nopeasary Tor T ennt o The DRP 22 ber 1ot re Eot
encod ng i ERGAEECENPLIE UiF DB A Rianpeoptnot Seliala iR maustion
as pari ty the shiign EfBH2980A colfARftnb Mtk FORILALAS dubmibilmpRCOded

data in a predeterm ned manner. nverts the data
recei véd fesessary fosiefed managememE 41 ofval worndse the evelpm cootrpligrataesn

the RE si gpaldegeiotetl QU ey AV dRshaddieatidre: once recor ding

medi um 10 SErvo receives a conman essary for servo
control fronA mdiaod p$prspecong tha date-r@Cording Sauy of eontlealnse rberdingkup

10. The systemcontraller 25 is co ds the pickup 10.to read, dat
from the VPP BTG ACEORIEIP HrRp I OB Nt Paehtromd! Ppt Fet issaiifes
data, suchypgelRRROSfanY siaoRes BEiie rdadrdingihdidierepiiducRioliliRiratas of #iag
medi um 100 in order to perform defect managenent, according to

enbodi Wentd-of the present invention. Al so, when the wite-once

recording ”Ew'n@ Ak %ﬁg flotichhRdbt #i&rating 7 fenRRss prEs iR the @é‘éasre.cordgwg
or en t | I

comuand, e wite-once recording nmedium®1007is finalize
because wigueddseritbrage frecridinganiedinme eaeridingricias erbpdifmentiof thegresent

system confr r 254 C e i t

rranagerren?ﬁ\éeg'[t{gﬁ( i %e?h,e @5‘%&?{ thiie %E%%Bgn&w ?faﬁe%ﬁ% ?té%:ﬁg 2 ,éad
in the TDwAjtetanca rébdddindgmoedivepisaothEved nsinghefliRdzbli¢h Bagr ecei ves a
reproduction_conmmand from 25 host (not.shown). The systen

Cont rob er 25T Sy tarelsm 1t dne SRORCe SEBLUEH Flim K BsPUSL T 51
The pi ckupedSrdMPaRIbScproafifig HeREETer ddig ravdriitgoace daraereiarged on
medi um 100, recelives a | aser beam rfif | ect ed Qté the wite-onc

recor di ng e iignonge pecosdiagsneditine M IpihedicOnGRAPCONRY TRRIMIHS 23
converts tiRg AR ifPAheSkboR@ing and/or reproducing apparatus, the write-once recording
madium is initialized. Through initialization, the recording and/or reproducing
20 apparalus prepares for data recording by recognizing the inserted write-once
recording medium and ascertaining recording power data, defect management data,
and other data regarding the write-onée recording medium. During initialization, the
recording and/or reproducing apparatus accesses an area containing SBMs {o obtain
information about whether the recordabie aréa of a write-once recording medium
25  contains recorded data, so that the recording power data, the defect management
data, and the other data about the wiite-once recording medium are found quickly.
The recording and/or reproducing apparatus obtains preparatory data for data
recarding during initialisation and transmits the preparatory data to a host connected
io the recording and/or reproducing apparatus. Thereafter, the recording andfor
30  reproducing apparatus records data on the write-once recording medium in response

to a recording command received from the host.
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received fromthe pickup 10 into an RF signal, supplies nodul ated
data obtained 30 fromthe RF signal to the DSP 22, and supplies a
servo control signal obtained from the RF signal to the servo 24.
The DSP 22 denodul ates the nodul ated data and outputs data obtained
t hrough ECC error correction. The servo 24 receives the 15 servo
control signal fromthe RF AMP 23 and a command necessary for servo

trol f : - I '
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ite- di t of th

bresent RUGENENE e Phaeh orTERler ot el = o B Betreiordiie e

data recorigéregsed By us of a vvrl te-once recording mediumis achi eved
using a finaljzation First, in operation 110, the wite-once

recor difng medn@&#mesat |"ﬁ§‘§? ?@@3%#&54@ bﬁéﬁ@?‘éﬁelﬁ’ga@f@Fglﬁqde’ﬁﬁbdﬁW aﬁgordmg
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recordi ng medi um te-once ecor mis I nserte
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recording o iatlti dt ddth i @b me%&l% didb b Al @lhRBind B sem $ith

record|ng repro ucl ng paratus preépares reco

by r ecognlrmvngﬂ trtap mag beu:wﬁwadtarmﬁcerdequfmmgﬂemmm thadwrite-once
ascertai ni ng_recordi.n ef ect,, managenent data, and ot her
ot a 1 By B e e PR TR i RS R PlorfyRind appfitud
initiali z&H@x@é\fert;hehe cmﬁen@garaaams prr@cmda;dumlgngn@ﬂw #lanSeAGeRGES
an area cont F‘u ni ng fy[r%ul()bt ain inform whet her the

ti
r ecor dabl YR &8 %_felﬁcw:" h¥e QCPWE SUENA GETRE ‘gpﬁﬁ’i 89 PP REE-PREr ded
data, so tBgérdiRemESERT, SENG reDI8hg dahAet Sé‘@llﬁﬁélﬂé@edmﬂ%&%@ Rlis preferable

that an SBM with new bit map data is produced and recorded during data recording -
20 on the writg-once recording madiuwm.

In operation 150, the recording and/or reproducmg apparatus receives a
finalization command from the host to finalize the write-once recording medium.
Aithough the finalization command can be arbitrarily issued by a user, the finalization
command is typically issued when a predetermined finalization condition is satisfied,

25 for example, when the data area or TDMA is completely filled with data and,
accordingty, no more data can be recorded. When the predetermined finalization
condition is satisfied, the recording and/or reproducing apparatus may automatically
finalize the write-once recording medium without receiving the finalization command
from the host. However, preferably, the recording and/or reproducing apparafus

30 informs the host that the predetermined finalization conditicn has been satisfied, and
the host inquires of the user about whether to finalize ihe write-once recording

medium.



data, and the other data about the wite-once recording nediumare
found quickly. The recording and/ or reproduci ng apparatus obtains
preparatory data for data recording during initialisation and
transmts the preparatory data to a host connected to the recording
and/ or reproduci ng apparatus. Thereafter, the recording and/or 30
reproduci ng appar at us records data on the wite-once recording nedium

i n response 0 a record nd receive Enthe ost 16 %a
recordi ng on %qetrgggr ’F‘@ 18 TRK GORE %mg %Wpyemmﬁn?@@ fects.
recor di ng HywevedAl-Aritdble t8rdiRg ali®oRtdin @H]f DMARS w%ﬂgmﬁax%ec Hence,

necessary for tenporary defect ~nanagement wth respect to
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dat a- recorl@bagjeﬁt,ataugmpl M6 SHBEN lfmol io The tine at which an SBM #i
is to be produced and r ecor ded may vary according to the program

i nstal | ed i nlregeeratiee drdi wgeaﬁws(@rwrtaaﬁaak@hﬁg cappeaet iize regording and/or
Wi te- onCe g ?&d?fcﬁjrlrd‘ LPH?Qiu‘é?rchfﬁ{de%.saeﬁﬁﬁQah@%g %‘aﬁ@?&ﬁ%@%%Q in a

reproduci ng”™ appara ata is recor he write-onc
r ecor ding predetamirsd BB Wit heanomeespeuific, thep/ales obe fipaiadtion dagnamong

recorded op ne. tine,hef e wite-once 15 recordi nmedium i s
i ect ed f rOHbIRE TPBLORUAR ST SR BF. FesPBaRe iy QibarRiae Bt Felfer i n
thehcase er&@ﬁn§BMdc$up‘lédd.w@£d; @l@lrslalgﬁe t AMSBM #n_&ﬂbh@:ﬂt}gg g%lﬂtyaiization
such as an_e eqtr|0| a occurs durjng recordjng,.o ta in
The w1t oA % BEBAIG R INFROSBIRR PG TeaRhBie e BRplp of SBM
achi eved. #ence, |t is preferable that an SBMwith new.bit map data
is produced and recorded during data recording 20 on the wite-once

recor di‘ng neditiauch a @a&aépnéﬁglgmcqrﬁ@d rr\efeérfmaﬁgar%af 8 SEM#bindbeng
apparat us é[ﬁﬁ%l-&&%ni&ed eh%dgﬁéﬁt‘s%e%&ﬁ%% hbPImE&LINAS lerhSoditBAls #he

the wite-once recordi ng medi um o
present invention. As described above, a finalization flag may be recorded in an

area other than the head area of the SBM #i.
in operation 120, fo ;:sre\.fenf addilional dala recording, predetermined data is
26 rtecorded in an area next fo the area of the SBM #n with the finalization flag "1". For
example, "ffh" is recorded to prevent further SBM recording and prevent additional
data from being recorded on the write-once recording medium.
FIG. 12 is a flowchart for illustrating a method of preserving the data recording
status of a write-once recording medium, according to another embodiment of the
25 present invention. |n the method of FIG. 12, preservation of the data recording
status of a write-once recording medium is achieved without using a finalization flag.
First, in operation 310, the write-once recording medium is inserted into a
recording and/or reproducing apparatus for data recording, and data is recorded on
the write-once recording medium.
30 In operation 330, when the data-recording status of the write-once recording

medium changes due to new data recording, an SBM #i including new bit map data




Al t hough the finalization conmand can be arbitrarily issued by a
user, the finalization command is typically issued when a
predeterm ned finalization condition is satisfied, 25 for exanple,
when the data area or TDVA is conpletely filled with data and,
accordingly, no nore data can be recorded. Wen the predeterm ned
finalization condition is satisfied, the recording and/or

e o o BB AR B R LR SRR OBF B e

host. Howgymia. preferably, the recording and/or reproducing apparatus
30 inforns the host that the predeterm ned finalization condition has
been sati sfil8@Pesaipn 39k the BCOrHiRg RREQT 5RPTPARCING BPPAIBHIR rORRVEREr t o
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SBM # | udi t h t rd
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I 1IN e above-descri catl.on no

i n t hd¥enBEHPHR LA Frcop agl E*a%igw IS ﬁﬁ'&ﬂt‘frfﬁﬂréa %Uﬁé@%?ﬁ' '%‘BS(B&W

finalizat Icgﬁtaﬁr{sageﬁgﬁ/maﬁag@ﬁ@ﬁﬂﬁﬂal n an area other than the head
area of the S In eration 190, to prevent additional data

recor di ng, pW@d@td@sml indarmas pka write-once recording medium, it is understood that
the method can be used with rewritable media or where the medium has write-once

and rewritable portions.

Industrial Acplicability

As described above, according to the present invention, in a write-once recording
- medium capable of preserving a data recording status of the recording medium, a

method of preserving the data recording status of the write-once recording medium,

25 and a recording and/or reproducing apparatus for preserving the data recording
status of the write-once recording medium, the data recording status of a finalized
write-once recording medium is preserved or modification of the data recording
status of the finalized recording medium is prevented. A change in the data
recording status of the finalized recording medium is sasily ascertained. Also, the

30 original data recorded in the write-once recording medium, corresponding to the
previous recording status, can be ascertained.

Although a few embodimentis of the present invention have been shown and
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2e recorded in an area next to the area of the SBM#n with the
finalization flag "'I ". For exanple, "ffh" is recorded to prevent
further SBM recording and prevent additional data from being
recorded on the wite-once recording medium FIG 12 is a flowhart
for illustrating a nethod of preserving the data recording status of
a write-once recording nedium according to another enbodinent of the
25 presen ,0n t he net of, FIG K 12 reseryv of the
data r ecoﬁ&ﬁﬁ'@f)%{ A&WQ”@Pb% aRP'l'eLC@-t%gbg tp%%%ﬁ@f’%% mARE G § § ﬁg?ﬁgﬁﬁe@ay be
wi thout ushii: & fth.gaémzaa[h%t fifbut dapa&tng frBrrPBeS Frinefd :&1Qndt§rﬁm of the
write-once recording nediumis insert into a recordlng and

repr oduci myeappartaessopeof which is é@fb‘ﬁ@ﬁ Wd,!’ie Sledmgang their ﬁ@éwﬁ@@tﬁ on

the wite-once recording nmedium so In operation 330, when the
data-recording status of the wite-once recordi ng . nmedi um changes due
to new data recording, an SBM #i including new bit nmap data 19 that
represents the area containing the new data is produced and recorded
ina TDVA |In operation 350, the recording and/ or reproducing
apparatus receives a finalization command fromthe host to finalize
the wite-once recording medium 5 In operation 370, a TDDS and a
TDFL t hat have been finally recorded in the TDVA are copi ed and
recorded in a DMVA. I n operation 390, to prevent additional data
recordi ng, predetermned data is recorded in the TDVA. For exanpl e,

t he unoccupi ed area of the TDVA is filled with "ffh" to prevent
additional data from being recorded on the wite-once recording io
medi um Because the final SEM as well as the final TDDS and the
final TDFL, is copied and recorded in the DVA upon finalization, no
finalization flags need to be recorded to represent the final SBM
recorded in the TDVA. Even when the recording and/or reproducing
appar atus receives a command for additional data recording fromthe
host after finalizing the wite-once recording nedium it does not is
performdata recording if the TDVA is filled with data such as "ffh"
or if the DMA contains defect nmanagenent data. Wile described in
terms of a wite-once recording nedium it is understood that

20




the met hod can be used with rewitable nmedia or where the medi um has
wite-once and re-witable portions. 20 Industrial Applicability As
descri bed above, according to the present invention, in a wite-once
recordi ng nedium capable of preserving a data recordi ng status of
the recording medium a nethod of prgsgd ng the data recording
status of the wite-once recording nedium 25 and a recordi ng and/ or
repr oduci ng apparatus for preserving the data recording status of

the write-onge rocopfidiofftlsiiind BeRaLETAREHNY of by Aedium,
finalized wite-once recarding ium 1S preserved or nodifitation
of the det@risimgording status of the finalized recording nediumis

prevented. A change jn the data .recording status of the finalized

recoSdi ng rre&?ctﬂl?‘i?'ﬂg @gppﬁhgg@@rﬁg‘gﬂgaalq 'so, the 30 original data

recorded in pRRIUMIHG RcORdiAgsEROE diaty ré@@s_éﬁiir&dj@bé@ﬁ@@'éﬁéa“wofttﬂetrb@ording

previ ous recording status, can be ascertai ned. Al though a few

embodi nBadiuB; anch Eegardingrtheiracardingstahisdatade A teRpaRafefeatgnanagement

describ b fio 4R i y those skilled in the art that
gFrréé‘yé'LO th g r@Bﬁr{o‘ﬁqu ﬁfggﬂwﬁ

changes e nmade Iint I nent without departing fromthe
princi pl es areteiyng atfinafizaticn commandi forpres¢ryedbe patafeonhding siatus of the

defined ] . i d their equivalents. 20 CLAIMS 1. A nethod
of 6 es%ér‘{%rﬁ'gsiﬁ%@l’@?tag@ordi ng status of a recording nmedi um

conpr ij_Si ng: Eedoe@iggcijre@et@ahme@lrde_ttbm tmmmho?grymefieumfnapﬁgdmhﬂgaea, in
recordi ng-status data,,. representing occupi reas .of the recording

medi um " ”ﬁ@g%mﬁ {\@é’tzﬁggf'é‘@mrﬂ? .tetpa%w?g%a]aeﬁ tg reeRfpBIgey et ect
nmanagenpidordinf$dedibhPcated in the recording nedium receiving a

finalization Command to preserve the data recording status of the 10
recordi ng nmedium and recording predeterm ned data in the tenporary

def gt ManagemeNtrANEaihdd'bf claim 1, wherein the recording of the predetermined data
further comprises:
copying temporary management data, including the recording-status data finally
recorded in the temporary defect management area and recording the copied
temporary management data in a defect management area on the recording medium in
20 response to the finalization command.

3. The method of claim 2, further comprising preventing further data
recording by determining whether thé recording medium has been finalized based on
the defect management area containing the copied temporary management data.

25

4, The method of claim 1, further comprising preventing further data
recording by determining whether the recording medium has been finalized based on
the defect management area containing finally recorded temporary management data.

30 5. The method of claim 1, wherein in the recording of the predetermined

data, the predetermined data is recorded in an entire unoccupied area of the temporary
defect management area.
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response to the finalization command, to prevent further data
recording on the recording nedium 15 2. The nmethod of claiml,
wherein the recording of the predeterm ned data further conprises:
copyi ng tenporary managenent data, including the recording-status

data finallyg, reqpedaetHod dfittahIPRRéih #Rf RebrdiRiaRRIE RhtAhBRdR8 bit
recording the copied tenporary nanagenent data in a defect .
managenBiapsadisdnguishing eassipiasi @ar@aa@ﬁf the regording pradiemifen weoccupied
finalizgLio : ' IS :
br event Cag ReAR B rectraip ineit & ah iR Baferccdlacti afey'Bh e Rébording
r ecor di ngedisadibynepassdntiag thée natipied dndéadirmocupied atebds withrdiffiergairealues in
area_coptaj.ning the copied tenporary nmanagenent data. 25 4. The

met hdd H}ea@?m %1, further conprising preventing further data

recordi ng by determ ning whether the recordi ng nmedi um has been
finalized based on the defect. rnanagerrent area containing finally

recor ded t enfor arfenaagshefrlainnd awherpin eaqgh ef the bibmaps indigates whether

wher ei nghp, AAepEes e ragd H inH!}ﬁ’tlePJE efRk&sTr R reéiﬁ'&iﬁgerhgﬁﬁum; wi¥h ?%%h

predetermned data Is recorde n an entire unoccupi area o
t enpor aclustatdfeing awkata grooedingaretzof the récordimg mediwd of claim 1,
wher.ei n the recordi ng-status data includes bit maps, distinguishing
occ&§i ed data areas of the recording medi umfrom unoccupi ed data
areas of the8recdidi megthueldbfurtainot, whemin thecredatding eteaticialis @ witesomae
the recordi nﬂ rre&i um by representing the occupi ed and/ or unoccupi ed
areas WRIPANPREYHM-vai ues in 5 the bit maps. 7. The nmethod of
claim6, wherein each of the bit maps indicates whether data has
been recorded in_individual clusters of the recording medium wth
each cl ust eP. beilhg raethwdofrcdain 8i wheig after recavingeihe: finalgatie rammarns,
8. Tge fFFetlléQ:Srd%ﬁ? gk‘ ﬁl’éHe]t%rWﬂsﬂ ot flMher SOMHIsRE rBESIHING 4 finlization flag to
writé-once Trecordi Ahg medi um

indicate completion of finalization.

10. The method of claim 9, wherein the finalization flag is recorded in a last
space bit map header.
20
11. The method of claim 9, further comprising determining whether the
recording medium has been finalized based on the recorded finalization flag.

12. A method of recording data on a recording medium, comprising:
25 determining whether the recording medium has been finalized based a detected
finalization flag recorded in a spare bit map of the recording medium; and
preventing a recording of data to the recording medium based on a

determination that the recording medium has been finalized.

30
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9. The nmethod of claim1, wherein after receiving the finalization
command, 15 the recording of predeterm ned data further conprises
recording a finalization flag to indicate conpletion of
finalization. 10. The nethod of claim9, wherein the finalization

flag is reconded AMmathbadf reShamm Mtb_d@ré&ﬁ@ﬁﬁﬁ-m@@u%mﬂﬁis@ pfenting

of claim9, further conprising determ ning whether the recording
nmedi um Baecoing of daliei tedie beeardingrmedisim basgdied ardetarmipation that| ag.

dei or i B RAREAR L el fh Rty RRhp bR cl R A pel vty

det ect edecdridedlio #ed remordihgenediooridedsponse topafirallzatiomaprohandido prevent
recor_di medi unI] .and %tevent i B% a,.recording of data to the recording

medi dm rgHe ’an%ft ﬁitﬂgﬁ? o[rﬂl&lg TH U cordi ng nedi um has been

finalized. 30 22 13. A nmethod of recording data on a recording
medi um conpri Si ngl_ preventin a recording of data to the recording

medi um based 16n a @@PWQ%@?%W””[ E%-tWh@Ie@HM%PHBH‘aHQE‘ shatdheecor ded
in a teppoiaemitelieiha IPRREBRIRMN tﬁ??é‘mPBFaefY !d%%thaﬁa?&‘ﬁﬁé’rﬁ%ré& id B§se5d on
Inalil za top t

recordi hg mediumin response to a zation conmmand, reven
f ur t her presirsighaigd dataibeiagtrecendedrie @oratiting unedcupied area ghibertetrnodaryf

claim1 ' rmnation that the predetermned data is
recc}@degefe\r&ﬁ%%g%t%%gdef ect managenent area i s based on

predesi gnated data being recorded in an entire unoccupi ed area of the
tenporary 10 gef_ect nagepent area. 15. A nethod of, recordi ng data

on & recor di 1§: mod} BIANGDALIECEITES Oalibph TR GMEHT. CHEPRYBE! di ng
medi um has bggterfriimiag wikdhSemetedo i Eiicdiflim haBddenatriafied baded a detected
recorded in a defect managenent area (DVA) of the recording nediu

1 in a | f dium
15 and firezationdlpgaeceaddnydefectimpaagement araa- M gf thediegardiag awpdium;
on g5 dghgrm nation that the recording medium has been finalized.
preventing a recording of data to the recording medium based on a

determination that the recording medium has been finalized.

16. A method of recording data on a recording medium, comprising preventing
20 arecording of data to the recording medium based on a recorded temporary disc defect
structure (TDDS), temporary disc defect list (TDFL), or space bit map (SBM) recorded
in a defect management area (DMA), indicating that the recording medium has been

finalized, with the DMA not including a finalization flag.

25 17. The method of claim 16, wherein the TDDS, TDFL, and SBM are also
recorded in a temporary defect management area (TDMA), separate from the DMA.

18.  The method of claim 16, wherein the TDDS and SBM are stored in a
single area separate from an area including the TDFL.
30
19. A recording and/or reproducing apparatus comprising:

a pickup writing data to or reading data from a recording medium; and
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16. A nethod of recording data on a recording nmedium conprising
preventing 20 a recording of data to the recordi ng nedi um based on a
recorded tenporary disc defect structure (TDDS), tenporary disc
defect list (TDFL), or space bit map (SBM recorded in a defect

nmanagenment a r
finalized, vmét%% ngrﬁg’@ﬁﬂtﬂ%@ﬁ?ﬁclfdfgbaﬁeg ?%ng?tgaﬁ {OP% r}j@legidlﬁﬁzﬁféﬂyhﬁ,]e_%e

nmet hod Bdeélcal anchenntig ghe pigkup do r erwdmgas’iau@mtar ugedpggrdmg-status

[ he. DnategBre O Moty B bl SRR TRl o e Bala YRl BAEEDS the O
stored rercoac(:;mglmgdi[g?'amea temparaweidfeccirmmawmmtl arel lmloo@ﬁeﬂhm mﬁﬁbcoﬁmg
19. A or uci.ng ,apparatus conpri s

ot t Bt Eng 6 o BRI RR SRS it a el BByt area

control 1nerl’esp@ﬁ§é (37 hlfllﬁﬂlliémnm&k#a@nﬂolséaé@ltdd pfitedvedfl dak@—récﬁﬂ*@i“n@l di8tus of the
nedium to gro uce and control g)gl ckup to record recordi ng-status

dat a, tFREOFE Srrﬂ?@iﬁ%tpaﬁ%‘(@t'”aafﬂﬁ Pl tésféﬁ‘t’rdﬁ'@ %@@Lﬁ)f%‘@@ﬂ@é&e HBhg
the entire data-recordable area on the recording nedium in a
tenporary defect nanagenent area allocated on the recording 5 medi um
and to recor @0pr etiee egcardiag angyfer repraducingapparatys ofetlain 18awbgesikthe

Gat 30 cCR RS <BfubRe e 6 ey e RS el A e PP G s
data r en—modahng statusitata m:sdnlydemydeddmthm teiﬁﬁporﬁhedefecbnﬂnagemedvt area, and to
ar at of claim19 V\:h i,n.the cont rol

Cont ol s 85 Sl Tebafayy riARAem o AR L Ao A e dsey et arga affecated

recor di pai% pddsrditatraediahd, liy régrpiceed thefihliatisArRemahindef ect
management area, and to record the copied tenporary nanagenent data

in a defect managenent area allocated on the recording nmedium in

resggnse to bhe fTﬁ'@Féc%?&ihp'brfa%?%B\f% %&p;férrgﬁ%sr SCQ5TH 19, BRSNS if defect
reproduci ng apparatus o alm 19 erei managenent area
of the mewmageémenmt aeeh ahtheoecaiding meciwy oohtanesrpcnoamof iiempgean management

prevt okt BURLR Lol EEREBD B o ORRATE oflh Bpe SR e
tor econjdﬁechmamgenm arexy) thé henfrehmrcﬂjnmglmd piokup to records no more data on
the recording medium.
20
22. The recording and/or reproducing apparatus of claim 19, wherein if
the temporary defect management area contains the predetermined data, the controller
controls the pickup to record no more data on the recording medium by determining
that the recording medium has been finalized.
25
23. The recording and/or reproducing apparatus of claim 19, wherein the
controller controls the pickup to record the predetermined data in an entire unoccupied

area of the temporary defect management area.

30

24



20 22. The recording and/ or reproduci ng apparatus of claim 19,
wherein if the tenporary defect managenent area contains the
predeterm ned data, the controller controls the pickup to record no
nore data on the recording medi um by determ ning that the recording
medi um has begn fTRaldRingEnd?et repREUIUCRTPASHAIBLASH BdinT €9 WHEEIN the
apparatus of claim 19, wherein the controller controls the pickup to
record tenergingciaiaisrtate naludes bihmapsahistinasisiing eogipied dataaress affilee

t empor a : 4 i na:and .
by oduesi b hedBREASIANocR Ry dila cfedtof HRTLSRMEEMER.boiin gotre
i ncl udedatsi-tecoegableias¢a og tihs hecrgdioganedian, dgtrapeaseatingthe becupied or

recordi ng _nedi.um from un upi.ed data areas of the recordi ng nedi um
of an eHﬁ??@p'ﬁ]@ﬁe-arse‘@@P g&%rgnta\faéléesbn t he recordi ng nmedi um by
representing the occupied or 5 unoccupied areas with different

val ues. 25. The recordi ng, and/ or reproduci ng apPar atus, of claim 24,
wher ei n each28f 1R refardingNd/erdiePmALCihaPPRIATRPLCI AR 2fewherein each of
recor degwé lgt s"ihéi%@leg%Héth@F ?atael‘?ég'beﬁln HsdcRle PR iﬂai\ﬁddﬁﬁfﬁxs‘i&%f’égéﬁ‘g
unit. 10 26. e recording and/ or reproduci ng apparatus of claim19,
wher ei ncluster bedma diate) reastdinghunit. a wri t e- once recordi ng medium 27. A
recqbding and/ or reproduci ng apparatus, conprising: 15 a pickup
writing data to or reading data froma recording nmedium and a

controll er c@étrolhée necdrbiegranckonrepeodiatay dppkatatusoof d¢lbien necwhdrahg the
medi um and @.o é’ﬁﬁ%&venl the recording,of data to the recordi ng nmedi um
based off%YHBE HAY ISchWI RPN reCiiBRAP$YHEY ect managenent area of

t he recordi ng medi um contains predeterm ned data identifying that
t he recordi na medi um has been finalized. 20 28. The recordi ng and/or
reproduci ng apparAregorgingcand/af reprogieing pRparaus, comprising:

15 a pickup writing data to or reading data from a recording medium; and
a controller controlling the pickup to record data on the recording medium and to
prevent the recording of data to the recording medium based on a determination that a
temporary defect management area of the recording medium contains predetermined
data identifying that the recording medium has been finalized.
20
28. The recording and/or reproducing apparatus of claim 27, wherein the
determination that the predetermined data is recorded in the temporary defect
management area is based on predesignated data being recorded in an entire
unoccupied area of the temporary defect management area.

25
29. Arecording medium having a lead-in area, a data area, and a lead-out
area, comprising:
a temporary defect management area formed in at least one of the lead-in area,
the data area, and the lead-out area,
30 wherein recording-status data, which identifies occupied areas of the recording

medium, is recorded in the temporary defect management area, wherein predetermined
data is recorded in the temporary defect management area, -if the recording medium
has been finalized, to prevent further data recording on the recording medium.

25



determ nation that the predeterm ned data is recorded in the
tenporary defect nmanagenent area is based on predesignated data
being recorded in an entire unoccupied area of the tenporary defect
managenent area. 25 29. A recording nmedium having a lead-in area, a
data area, and a lead-out area, conprising: a tenporary defect
managenent area fornmed in at |east one of the lead-in area, the data
area, and t h80J eath®reosdieg meiumneldaim P3curtbeneempasing ajdefect whi ch

| dent fh%%a@%ﬁ%ﬂt %é"fcﬁ‘ﬁ%d% attf@asrt%ﬁgrdi“tﬁ!rglea@eiﬂ'& a'nE! thé éc:édjgﬁ afda,

the tenpora errent area, wherern rmne
recor ded in wherelarhim@dafe;ctdﬂrﬂgEmMamducmsdampofawhaana@mnanﬂta

"ecoal 1RSI (T fesBiol Sanub Balk Rkl 468 bbb Sert hor -

conpri Smwlaged@‘rﬁgiea RPRAEARD fecuréed fromM tbmp@'ar?/MéctQ’ﬁanééembﬁt area
| ead-in area and the |ead-out area, wherein the d t managenent

ar ea i nePoRIEnakization ofithe m@@ﬁéﬁ? i#Bta, 5 including the

recordi ng-status data, lastly recorded in the tenporary defect
managenent area, copied and recorded fromthe tenporary defect
management aBéa Tip®redordingimediuonoiotlainh @9, wherain ag enditk unecapiedraeea of

0 She' PR BEehhaleBah At b R o aBS A o RRERBLT BBl 98 o
dat a, aapor€inalizationuide tecortingahedinnmof the recordi ng nmedium 32. The

recordi ng nmedi um of claim 29, wherein the recordi ng-status data
i ncludes bit maps distinguishing occupied data areas of the recording

nedi um from 35 unpes rRickdindahadiarfatclaim bbewherm tHagodpdihg Status data
included in the entire data-recordable area on_the recording nedium

i dent i f yichiglesthit Hass gidingyishinmeeciedidaiaareas ehthe tooEding et et
I
val 4§s hl?%cté&&%ﬁ ﬁ%fézé’ri%as%?t F&o@é&%’éd} ”ﬁ‘gfata ﬁtﬁ%@n‘if}é”éata‘r’\%@g%aﬁble

each of entifiles mhet een reco
i ndi vi daega e thet rgcording nnediden, idendifongl e eceupéad orandccupied tata dreang

a data b&&&Ad 8r'1 rc‘!%felf'tg'ntt values in the bit maps.

33. The recording medium of claim 32, wherein each of the bit maps identifies
20 whether data has been recorded in individual clusters in the data-recordable area, each
cluster being a data recording unit.

34. The recording medium of claim 29, wherein the recording medium is a
write-once recording medium.
25
35. A method of finalizing a recording medium, the method comprising:
receiving a finalization command to prevent recording with respect to the
recording medium after the finalization of the recording medium; and
recording predetermined data in an unoccupied area of a temporary defect
30 management area of the recaording medium in response to the finalization command.

36. The method of claim 35, wherein the recording of the predetermined data
comprises recording predetermined data an entire unoccupied area of the temporary
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34. The recordi ng nedium of claim?29, wherein the recording nediumis
a wite-once recording nedium 25 35. A nethod of finalizing a
recordi ng nmedium the nmethod conprising: receiving a finalization
command to prevent recording with respect to the recording nedium

af ter thefdct Alnagaild aba t8revRAPFtoRGINgReiiEs paittotRE %rApBEary defect
predeterm ned data in an unoccupied area of a tenporary detect” 30

managengl@nagegeni@rede recordi ng mediumin response to the
finalization conmand. 36. The nethod of claim 35, wherein the
recording of the predeterm ned data conprises recording

pr edet er m ne@7dat Bhemedhnod obclain 8Sypiheceiatiea prddetérminedigatanisy00R'6data.
def ect managenent area to prevent recording with respect to the
tenporary defect managenent area. 37. The nethod of claim 35,

wher ei n the pgedeties rgdiiesd 8AEain 35, APlreidata. 5 38. The nethod of
claim 35, wherein the recording nediumconprises a |ead-in area

, .a
data area, aH® ®coEHg Mmediumeoinprses 3 lead-inAraaca dathareas agd@lgad-out
t enpor agyfef ect nanagenent area; and 10 the tenporary defect
managenent area conprises bit maps, distinguishing occupied data
areas of t hethedeaddn mgearedingprises de temprap defeghimanagemendairagdi@nd

di ; o . -
Fepibsenti notenEmerabiFeiet RaPabauRb i GHREH S8 MR Mstouisping
val uez_ bmamﬁq diata amgzs.ofthe %orﬁan@hmfrowmgmﬂ:hp@ddﬁata avea@?f the
recordin Al U LCONMPLL,SI reventi n recordin t respec 0 a
{ empor aFSPOIING CReHE g6 e Hota UEa ST the eqoudBPAns o U FeRreaaatns 8
det er m padumed bRalorRinedelsiedidiess dahliffsreheeALEs th H Bitmapsoccupi ed
area of the tenporary defect managenent area, previously recorded to

the recording nediumin response to finalization of the recording

medijym 20 48g lgﬁ? iEth88 &t Pdcdrli Mg ats onY RIRirding RreAlif N RbRIDHSHRLIEAEALIng

is recorded I'n
recording with respect to a temporary defect management area of the recording

medium based on a determination that predetermined data is recorded in an
unoccupied area of the temporary defect management area, previously recorded fo the
recording medium in response to finalization of the recording medium.
20
40. The method of claim 39, wherein the predetermined data is recorded in an
entire unoccupied area of the temporary defect management area.

41. The method of claim 39, wherein
25 the recording medium comprises a lead-in area, a data area, and a lead-out
area;
the lead-in area comprises the temporary defect management area; and
the temporary defect management area comprises bit maps, distinguishing
occupied data areas of the recording medium from unoccupied data areas of the
30 recording medium, of the data area of the recording medium by representing the

occupied and/or unoccupied areas with different values in the bit maps.

42.  Arecording and/or reproducing apparatus comprising:
a pickup that records data to or reads data from a recording medium; and
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entire unoccupi ed area of the tenporary defect nanagenent area. 41.
The nethod of claim 39, wherein 25 the recordi ng nmedi um conpri ses a
| ead-in area, a data area, and a |lead-out area; the lead-in area

conprises the temporary defect nanagenent area; and the tenporary

def ect managgnEMiroibehat @BRIrbRSHeickUFPIRSrecHid pictdtePhhed daff FURkE&RAporary
data areas of the recording nmediumfrom unoccupi ed data areas of the

30 recoddfasy meorgemest arme ghttheareserdingt MedWBoindiragPeRSS et ayfinalization
represe I

val os. Famifarid;Tps RRERP RS eART Al EREN LSRR 13 Skt KRR afier the
conpr i sfinglizatiopiof king reduatlingenedidsn.data to or reads data froma

recordi ng nmedium and 27 a controller that controls the pickup to

record predeterm ned data in a tenporary defect nmnagenent area of

t he recordi ng3nedrhenapparsad of a0 42, heeein 2k ontroieMEdAtiolsi m&uﬁidkup to
to prevent recording wth resPe(_:t to the recording nediumafter the
e

final i zEG%H the Riegctesmineg AgtarByAnrgntise Anoceupied pargaael thepteraperany defect
42, whepgl o | {er - hEKU r t fect
or edet o/ ag AR (o prEQBht HeBoldifty Dt Redrat | REE WBfporary  defec
def ect managgerani@ared.ca to prevent recording with respect to the

terrq rary defect managenent area. 10 44. The apparatus of claim42,
wheréin: the recording mediumconprises a lead-in area, a data area,

and a | ead-oud. aTle@appaatlsaliciaim deewhemipri ses the tenporary defect
managenent area; and 15 the tenporar ef ect managepent are

Come ses. b IheissoNing dnedigen SHMRUScS e Beeria: & dgeatse, Ardiead-out
recor di ggagredi um from unoccupi ed data areas of the recording nmedium
of the data area of the recording nedium by representing the

occupi ed andihs legdob @ipa samerisas the tamprrenedeiect mangesmeant area; And

maps 5 the temporary defect management area comprises bit maps, distinguishing
occupied data areas of the recording medium from unoccupied data areas of the
recording medium, of the data area of the recording medium by representing the
occupied and/or unoccupied areas with different values in the bit maps.

20 45. Arecording and/or reproducing apparatus, comprising:
a pickup that records data to or reads data from a recording medium; and
a controller that controls the pickup to read data on the recording medium and to
prevent recording with respect to a temporary defect management area of the recording
medium based on a determination that the temporary defect management area of the
25 recording medium contains predetermined data, as recorded in response to a

finalization command to prevent recording with respect to the recording medium.

46. The apparatus of claim 45, wherein the predetermined data is recorded in
an entire unoccupied area of the temporary defect management area.
30
47. The apparatus of claim 45, wherein:
the recording medium comprises a lead-in area, a data area, and a lead-out
area;

the lead-in area comprises the temporary defect management area; and
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20 45. A recording and/or reproduci ng apparatus, conprising: a pickup
that records data to or reads data froma recordi ng nedium and a
controller that controls the pickup to read data on the recording
medium and to prevent recording with respect to a tenporary defect

managenent afRa t&hpbhfty ' §6REHI ManadBifbitMabas ebniptistsd eiterflipsatdistihguishing
that the tenporary deféect nmanagenent area of the 25 recordi ng medium
cont ai necqierkbidatai areasdelt the Jecording mediym fregpoinsecupied data areas of the
finalizat) o} t V, ordi ' : ; ;
recor di fgorand Rl B 3hE B BEECLE'F HBblAd sREH, By Rbresenting the
pr edet eocdupéed dadmriuvnoceauied edeaswith diflerent walueo trihei idmapsa of t he
tenpgorary defect nanagenent area. 30 47. The apparatus of clai m 45,
wherein: the recording mediumconprises a lead-in area, a data area,

and a | ead-oug. apercotdifg Imédiumhaviag £ WEd-insafkeat e dbRMmamaranddgflead-out
managenent area; and 28 the tenporary defect nanagenent area

conpri ;@@%FPWﬁ'ﬁlQidi stingui shing occupied data areas of the
recor di ng ”EQ'téﬂﬁ'pBgé}?‘dé?Q&crHQﬁﬁerﬂ@ﬁf"ar%rae%?m% ih Ieéﬁcd?'fed%ﬁ@!enfﬁgﬂlimarea
he recording t he

of the data area o medi um by representing
occupi e@ndhl Badwidaredi ed areas with different values in the bit

map 5 48. r di I vi_n -

and 18 T ead ofiperRdf feBelited R S el E T Wik KB Pordy ittt frefaggment
formed araqtif theasdcopdiegohetinen Ihagdbean finglizedand pgrioeenhtecithryivig/seceading Owith
wherein predeterm ned data, i s recorded in the tenporary defect

nmanage echioghe temporrY AefertdN AP IRIB ARG Of Cﬂrﬂ'ﬁﬂi@% iM-o

prevent changi ng/recording with respect to the tenporary defect
managenent area of the recording medium 49. The_recording nedi um of

cl ai m 48, wh#9ei nTha reseding meditnsf staity 48 whereisanantire MpeceyRied area of
def ggt RRAHE | f; 1 i o)

in ?gsponse to gh@ ?%%I%f?amﬂ nﬁieo&r%%i'ﬁg 'fﬂﬁ%ﬁ\gﬂeéqn?%oceé?%ﬁn Pﬁg c{/ma?%,hég?éjcorded
r espect intrespbiese trafidaligation command to prevent recording with respect to the recording

medium.

50. The recording medium of claim 48, wherein the predetermined data is
20 ‘00K’ data.

51.  The recording medium of claim 48, wherein the temporary defect
management area comprises bit maps, distinguishing occupied data areas of the
recording medium from unoccupied data areas of the recording medium, of the data

25 area of the recording medium by representing the occupied and/or unoccupied areas
with different values in the bit maps.

52. A computer readable medium encoded with processing instructions for
implementing the method of claim 1 performed by a computer.
30
53. A computer readable medium encoded with processing instructions for

implementing the method of claim 12 performed by a computer.
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medi um 50. The recordi ng nedi um of claim48, wherein the

predeterm ned data is 20 'OOh' data. 51. The recordi ng medi um of
claim48, wherein the tenporary defect nanagenent area conprises bit
maps, di stinguishing occupied data areas of the recording nmedium

from unoccupigd dﬁ?@orﬁﬁg%i?urr@hﬁdéﬂ% FRERIA 1 dHEorBE! With &Bcé&b@néjgﬁ%n&ions for

area of the recording by representing the occupied an r
unoccupinrlementing the metbed péelaim TBaparbymed bha compuieps. 52. A

conput er readabl e nedi um encoded with processing instructions for

i npl enenting the nmethod of claim 1l performed by a conputer. 30 53. A
conput er reafabl eAnsainpotee mreadablewrickiym ceresied gwitim girooessing sndtouctions for
i npl enenting the t hod, of ¢laim rformed by a gonmputer. 29 54. A
conpst ciEdheatina Tie diines Al sBUE 1 pdrasriaste AEmRet et fons-f or

i npl enenting the method of claim 13 perforned by a conputer. 55. A

conput er readabl e medi um encoded wth processing instructions for 5
i mpl ement i ng®8he AHetHBEUSSH repdabie1mediim snaededywith qyapesdng imgructions for

conput efmﬁl@ﬁ%ﬂﬁh&tﬁ@ ;)ééﬂ%fﬂﬁ?ﬁﬁﬂ 'S;Sé}foﬁ‘ dé%gni 1§dy uctions for

i npl enent’i ng the” et alm pertor conputer. 10 57. A
conput er readabl e medi um encoded with processing instructions for

i rrpllsmenti ng5.}_he He(gc;]'ﬂgut%“ r(élagialgl]e:g%eeﬁfrg Oér{E%%erwﬁh Cpcf'ggélés%g ir?&ructions for

implementing the method of claim 39 performed by a computer.
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